21 needs among the older population. 2 Mobility is traditionally assessed as a derived demand by taking into account travel behaviour 3 and preferences based on realised journeys and activities (Hjorthol, 2013) . As highlighted by 4 Siren and Hakamies-Blomqvist (2004), these approaches are often insufficient to explain 5 mobility in later life. Low travel demand patterns do not automatically imply unfulfilled 6 mobility (Hough et al., 2008 ), but at the same time, unrealised mobility might be a 7 consequence of inadequate transport options and environment (Kim et al., 2014) . Therefore, a 8 better understanding of older people's mobility needs requires taking into account Unmet 9 Travel Needs (UTN) in addition to those realised.
10 UTN can be identified as "mobility needs that remain unfulfilled due to the inability to 11 accomplish needed or desired journeys and activities" . In our previous 12 review of the literature , we investigated studies looking both directly and 13 indirectly at the factors which affect the fulfilment of travel needs amongst the older 14 population. These factors were analysed according to three main categories of potential 15 barriers, namely health, transport and non-transport barriers ( Figure 2 ). 12 Due to the heterogeneity of older people and differences in research approaches, the analysis 13 of the literature was found to be inconclusive in terms of identifying the real impact of the 14 analysed variables on unrealised mobility. Nonetheless, of the studies analysed, on average at 15 least one-third of older people reported UTN, with older women and people aged 75 years old 16 and above the most affected groups. Leisure activities, in particular visiting friends and 17 family, were found to be the activity most associated with UTN. Looking more specifically at 18 the impact of barriers leading to UTN, the literature suggests that health issues seem to be the 19 ones that most significantly affect travel needs among older people, by reducing the range of 20 activities undertaken and creating problems with use of transport modes, particularly 21 boarding operations. Non-transport barriers were characterised by ambiguity in findings, 22 especially for the impact of the built environment and marital status, among the socio- 1 demographic background variables. However, the most relevant finding is the contrast 2 between studies that found access to a car is necessary to fulfil mobility needs in later life and 3 those that did not. Despite the majority of the reviewed studies stating the importance of 4 holding a driving license and having access to cars, two studies (Kasper and Scheiner, 2002; 5 Scheiner, 2006 ) showed these to be statistically insignificant when other variables are 6 controlled for. Nordbakke (2013) recognised the importance of having access to a car for 7 particular situations. Nonetheless, she highlighted that out-of-home mobility relies on more 8 than being able to drive or having access to the car and that limiting the focus on these issues 9 is insufficient to understand factors influencing mobility in later life, due to the variety of 10 determinants that interact with and affect it. 15 conceptual framework designed to help the investigation of which mobility needs remain 16 unfulfilled during later life. Starting from the insights related to the concepts of mobility 17 needs highlighted above and the approaches used in the studies identified in Section 3 of this 18 paper, a methodology assessment has been used to develop the framework in order to 19 evaluate the best approach for identifying and assessing factors and barriers leading to UTN.
21 2 Methodology
22 Taking into consideration the significance of the relationship between out-of-home mobility 23 and wellbeing highlighted in Section 1, in this study mobility is not considered only as a 24 derived demand, but as a more comprehensive concept in relation to wellbeing and needs 25 satisfaction. Therefore, mobility is identified as the set of potential benefits proposed by Metz 1 (2000) , namely the ability to gain access to desired places or to meet with people; the 2 physiological and psychological benefits of movement related to getting out and about;
3 benefits from involvement in social and local community and the benefits from travel itself.
4 The development of the proposed conceptual framework is delineated by three different 5 stages, as shown in Figure 3 . firstly the aim(s) and hypotheses behind each study, then the approaches, variables used and 20 finally findings from each study. Lastly, a content analysis was undertaken to categorise the 21 information from the previous stages and identify themes that influence mobility in later life. 3 addressing UTN in a direct way. An additional study (Musselwhite, 2017) published 4 subsequently to the review has also been taken into account due to its characteristics. An 5 overview of the identified studies, their sampling strategies, data collection and analysis 6 approaches, and geographical context is provided in Table 1 . 16 Former drivers and people who had never driven presented similar patterns, but the latter 17 reported more unfulfilled needs, particularly for shopping activities. Davey (2007) identified 18 experiences and preferences of former drivers with respect to how they meet their mobility 19 needs. Access to the car was found to be significant in terms of reducing unmet travel needs 20 and the car remains the preferred option either as a passenger or driver, since lifts were 21 reported by almost two-thirds of participants as their first option after driving cessation 22 (especially women). Moreover, car unavailability was found to reduce spontaneous trips and 23 the ability to attend special occasions, due to lack of alternatives for these types of activities.
22
24 Musselwhite (2017) examined fulfilment of discretionary activities amongst drivers, 4 Activities. Table 2 illustrates the five domains and outlines the variables found during their 5 assessment. The variables are differentiated by whether they were shown to have an effect on 6 UTN. The five domains building the framework and their components are described in the 7 following section. 15 coping strategies and planning.
16
As it was pointed out in the introduction of this paper, in order to understand mobility needs 17 in later life, both realised and unrealised mobility need to be taken into account.
18 Traditionally, travel patterns are analysed in terms of activity frequency and the most 19 common mode of transport used for each activity. In this sense it is crucial not only to 20 understand how and why older people move, but also how easy it is to access transport 21 options. Access to the car and holding a driving licence have been considered to play a 22 significant role in later life mobility, since it provides autonomy, flexibility, independence, 1 Hakamies-Blomqvist and Peters, 2000). Therefore, investigating access to alternative 2 transport options to the car, such as public transport, flexible transport services (e.g.
3 community transport and dial-a-ride services), walking and cycling is fundamental. This is 4 valid not only in terms of access to services and infrastructures, but also to reach other 5 potential destinations. Moreover, another significant aspect to take into account is related to 15 In this sense, another significant aspect of transport autonomy is understanding the 16 experiences and coping strategies used by those older people who do not drive. This is 17 significant to understanding dependency on others in terms of both knowledge/information 18 and practical transportation. Several studies on driving cessation found that car remains the 19 preferred option once people have stopped driving, through reliance on lifts from family or 20 friends, but with consequences in terms of lack of spontaneity and burden placed on the Table 2 , much research analysed the built environment by 16 categorising an individual's place of residence, usually as urban, suburban or rural. However, 17 what defines these three categories might differ from country to country, with consequent 18 issues in terms of comparison. Therefore, a more defined range of spatial characteristics 19 should be applied when investigating the spatial structure of settlements, as highlighted by 20 Scheiner (2006) . In his study, settlements were further classified in inner city quarters, highly 21 urbanised former villages, satellite towns with good/less developed public transport (urban); 24 support mobility of older people with mobility restrictions, such as no driving licence or no 1 impact on the variables investigated. Therefore, this framework does not build on a specific 2 theoretical concept, but rather on an intensive review and assessment of the aims and 3 variables investigated to date about UTN in later life. The framework is a construct of five 4 interrelated domains that shape and influence mobility in later life. As illustrated in Figure 4 , 5 the five domains have been disaggregated into sixteen sub-themes, which are addressed by at 6 least one of the identified studies addressing UTN amongst the older population. It is 7 important to highlight that individual studies might differ from a more theoretical approach 8 according to their purpose, sample and context of investigation, which may lead to some bias 9 in the choice of variables for inclusion. Hence, the conceptual framework outlined here does 10 not set out a precise protocol to follow, but rather highlights the factors and variables which 11 need to be taken into account when addressing UTN in later life. 
